Correlation of drug pharmacokinetics and effectiveness of multiple-dose activated charcoal therapy.
To evaluate an animal model of multiple-dose activated charcoal (MDAC) therapy and correlate the pharmacokinetic properties of four drugs with the efficacy of MDAC. Prospective, randomized, controlled, crossover design. A university animal research facility. Seven female pigs (15 to 22 kg) with an indwelling central venous line and gastrostomy tube. Acetaminophen (30 mg/kg), digoxin (30 micrograms/kg), theophylline (8.9 mg/kg), and valproic acid (18 mg/kg) were simultaneously administered intravenously over 12 minutes. In the experimental arm, 25 g activated charcoal was administered at 0, 2, 4, 6, 12, 18, 24, and 30 hours through the gastric tube. In the control arm, an equal volume of water was given at the same times. Blood specimens were obtained over 36 hours to measure serum drug concentrations. Each drug exhibited enhanced elimination (P < .01) in the MDAC group except valproic acid. Lower intrinsic clearance was correlated (P < .05) with increased systemic elimination during the charcoal arm. Volume of distribution, half-life, and protein binding were not significantly correlated with charcoal-enhanced systemic drug elimination. The response of a drug to MDAC may be affected by its intrinsic clearance. The restrictive nature of the protein binding of valproic acid may be responsible for its lack of response. Results with the porcine model are consistent with the effects observed in human beings.